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(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the structure of 
an ion transport optical system. 
SOLUTION: Two electrodes la, lb each composed of 
spirally winding a metal conductor rod are so arranged that 
respective windings are alternated and separated at 



predetermined intervals in the direction of an ion optical 
axis C. When high voltages having different phases from 
each other by 180° are applied to the respective electrodes 
la, lb through each individual power feeding point, an ion 
passing passage 4 having a generally cylindrical pseudo 
potential wall is formed inside the windings. Because the 
electrodes la, lb may be held, for instance, only at their 
both end windings, a holding mechanism is simplified. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ion-transport optical 
system for conveying the ion which occurred by the ion source to the mass-separation sections, such 
as a quadrupole VCF, still in detail about the mass spectroscope used for a gas-chromatograph mass 
spectroscope (GC/MS) or a liquid chromatograph mass spectroscope (LC/MS). 
[0002] 

Pescription of the Prior Art] Drawing 4 is drawing showing the fundamental configuration of a 
general mass spectroscope. The ion source 10 ionizes a sample molecule using the various ionizing 
methods, such as an electron ionization mass spectrometry and a chemical ionization method, and 
after it introduces the ion which occurred there to the mass-separation sections 1 1 , such as a 
quadrupole VCF, and divides ion into every mass number (mass/charge), it has detected it with the 
detector 12. Since detection sensitivity and precision will fall when ion will separate from optical- 
axis C greatly, by the time it results from the ion source 10 to the mass-separation section 1 1, in 
order not to leak as much as possible and to send the ion which occurred by the ion source 10 to the 
mass-separation section 1 1, the so-called ion-transport optical system is used in riiany cases. 
[0003] Drawing 5 is a block diagram of the conventional ion-transport optical system, inter-electrode 
[ which the electrode / being in a circle (or the shape of doughnut tabular and a flat cylinder) / 13 
puts a large number in order, is arranged in along with ion optical-axis C, and adjoins ] - the high- 
frequency voltage from which a phase is different 180 degrees from a voltage source 14 is impressed 
to 13 Since the ion transit way 15 which has an approximate circle tubed false potential barrier inside 
an electrode 13 with this voltage is formed, the ion introduced from the end side side progresses so 
that the ion transit way 15 may not be overflowed, and arrives at an opposite side edge side. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the ion-transport optical system of the 
above-mentioned configuration, the predetermined spacing alienation of many electrodes 1 3 must be 
carried out, respectively, it must fix, and the structure of the hold device of an electrode 13 becomes 
complicated. Moreover, a voltage must be impressed to each electrode 13, respectively, and a wiring 
also becomes complicated. 

[0005] this invention is accomplished in order to solve such a technical probrem, and the place made 
into the purpose is to offer the mass spectroscope equipped with hold structure or the ion-transport 
optical system with the easy wiring. 
[0006] 

[Means for Solving the Problem] this invention accomplished in order to solve the above-mentioned 
technical probrem In the mass spectroscope equipped with the ion-transport optical system for 
conveying the ion which occurred by the ion source to the mass-separation section this ion-transport 
optical system It fits in loosely and changes so that two electrodes wound spirally, respectively may 
be separated mutually [ the volume of each electrode exists in the orientation of an ion optical axis 
by turns, and ], and it is characterized by impressing the high-frequency voltage from which a phase 
is different in the electrode of these two individuals, respectively. 
[0007] 

[Embodiments of the Invention] It is the most desirable to impress the high-frequency voltage from 



which a phase is mutually different 180 degrees, respectively to two electrodes in the ion-transport 
optical system concerning this invention. Impression of such a voltage forms the ion transit way 
which has a false cylindrical shape-like potential barrier in the orientation of an ion optical axis 
inside the volume with two spiral electrodes. Therefore, the ion introduced in the ion transit way 
from the 1 open-end side of an electrode passes to the other open ends side of an electrode, without 
emitting outside. 
[0008] 

[Effect of the Invention] In the ion-transport optical system concerning this invention, since what is 
necessary is just to form the impression point of a voltage one place at a time for every electrode, a 
wiring becomes very easy. Moreover, what is necessary is not to hold for every volume, if only it 
uses a rigid high material, for example, to hold only by both the edge for every electrode a certain 
grade, as an electrode. From such a thing, a cost can be lowered rather than the conventional ion- 
transport optical system. 
[0009] 

[Example] Drawing 1 and the dr awing 2 explain one example of the ion-transport optical system in 
the mass spectroscope of this invention. Drawing 1 is a perspective diagram of this ion-transport 
optical system, and drawing 2 is this ion-transport optical-system side elevation. In drawing 1 , one 
side of 1 set of electrodes shows only both ends. 

[0010] This ion-transport optical system has two electrodes (a sign is set to la and lb, respectively) 
which wound the long and slender metal rod spirally, and fabricated it, and it is arranged so that the 
volume of each electrodes la and lb may carry out a predetermined spacing alienation by turns and 
may exist in the orientation of ion optical-axis C. By each electrodes la and lb having high rigidity, 
since there is almost nothing, it can have bending with the electrode holder 2 which consists of an 
insulator as shown in drawing 2 , and it can be stably fixed by [ of the volume of both ends ] holding 
a part suitably. Moreover, it connects with the voltage source 3 in the predetermined part (one place 
each), respectively, and the high-frequency voltage from which it is the same amplitude and the same 
frequency, respectively, and only a phase is mutually different 180 degrees impresses la and lb of 
each electrode. 

[001 1] If such a voltage is impressed to each electrodes la and lb, inside the spiral electrodes la and 
lb, the ion transit way 4 which has the false potential barrier of the shape of almost same cylindrical 
shape as the above-mentioned conventional technique will be formed. The ion introduced into the 
end side of this ion transit way 4 progresses so that the ion transit way 4 may not be overflowed 
outside, and it arrives at other open end sides, and it escapes from and comes out of it to them. 
Therefore, it can send to the latter part (for example, mass-separation section) efficiently by 
introducing into this ion-transport optical system the ion which occurred in the ion source. 
[0012] In addition, what wound spirally the band-like metal plate which has not a rod but 
predetermined width of face is sufficient as electrodes la and lb. 

[0013] Drawing 3 is a perspective diagram showing other examples of the ion-transport optical 
system concerning this invention. In the above-mentioned example, although, as for electrodes la 
and lb, each volume was wound in the shape of [ of the diameter of the abbreviation same ] a circle, 
by this example, the path of each volume of electrodes la and lb is formed so that it may become 
small gradually to the advance orientation of ion. 

[0014] If the high-frequency voltage which the above phases reversed is impressed to the electrodes 
la and lb of such a configuration, the ion transit way 4 of the configuration which cut off the 
crowning of a cone in the circle cross section will be formed. That is, the ion introduced into the end 
side (base side edge side of the above-mentioned cone) of the ion transit way 4 is followed on 
progressing, and it converges it near ion optical-axis C. Therefore, as shown in drawing 3 , when 
arranging the skimmer 5 which has the cage festival of a minor diameter in the latter part of ion- 
transport optical system, ion can be converged and a cage festival can be passed efficiently. 
[0015] moreover, the field strength produced between the volumes which electrodes la and lb adjoin 
— an alienation of the volume ~ it becomes so large that a spacing (that is, pitch) is narrow 
Therefore, even when winding each volume of electrodes la and lb around the diameter of the 
abbreviation same like the example of drawing 1 , it can consider as the configuration where the ion 
transit way 4 was shown in drawing 3 , by narrowing a pitch gradually to the advance orientation of 



ion. 

[0016] In addition, the above-mentioned example is an example and it is clear that change and 
correction can be suitably performed in the domain of the meaning of this invention. 
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